24. OCT. 2081 13:33 



PftTEMT EXPRESS 



NO. 091 P. 2/44 



(12) 



UK Patent Application GB 2 259 043.^ 



(43) Data or A pubAealmn 03J)3Ligd9 



(21) AppIItoartfon No 0210351^ 
(2?) Oatoof^ng14i05.ied2 



(30) Priority ctBt» 
(31) O116O05 
9206t]79 



(32) 30.09,1991 
2tll03.1992 



(!^ GB 



(71) Api^fcant 

DtlflMoti Engfrwarlng Utf 

(Ineoiporatod In tfis Unfud KlngdonQ 

OlbMji Si^Mt, Bridferd, WonYotkvhtro, BD3 OTR, 
UnltKlKftiisdoni 

(72) Inventor* 

PvidVartSn Winn 
Chrlvtephor l^i«r Carttt 

(74) AoontarKVbrAddrossforGotvica 
H8M)lln»ILiil»&CD 

Hazim Hdu«^ 28 Beufhompton Butdf fngs. 
Chanoary iBite^ London. WC2A 1AT. UnHotf Kingdom 



(51) ifsrrcL' 

A23P 1/10, B29C SOW 39/30 

(5^ UKCL (EdrfiOnL) 

BSA AF36G AV A1R1O0F A2B2 ACDIX ASES ASOTO 
B8R RAJS R404 R46t R47a 

U1S sioai 



(fi6) t>ocumdnts cited 
GB2192S68A 
GB 1351805 A 
GB 0542428 A 
US 3137029 A 



1S24106A 
OB 1190040 A 
GB 0461429 A 



GB 1402344 A 
GB 0000336 A 
EP 0261307 A 



(68) Rold of search 

UKCt[EdltfonK) B6A AF3SD AF350 AF35X AT3P 
AV 

INTCL> A23L, A23P, B29C 



(64) Apperotus for shaprng fbocf producto 

(57) A machine tor shaping ra\nr matertate for food products 
oomprteas a moulding means (13), a asrapar (17) for 
remaving the sfiiipod portion from tho niDukiIno maana, a 
conveyfng mawm for tranaporting tha shaped portion away 
from the moulding means and a drive means (11. ia not 
ahokvn) for operating the moulding a wf conveyhg means 
and the ecfaparcfevlCB. m use, raw material is fed fmm 
hopper (10) to mouWIng covhy ^) by paddld (29). On 
rotation of the moulding moana the shaped portion Is 
scrapod from tho moulding maa/te, t>y scraper (17), arwi tho 
shaped porthn diope on to the conveying maans whar«by 
ft Is trarwportad aw^ from tho moulding means and a r/gid 
frame formed f itwi generally planar memtjers (1 A3r4) 
fiuf^rts the rfwuWIng. comraying and d^ means, fn an 
omtiodimBnt the ocrapor rec^rocatea Into and out of 
contact with the moulding moane, at which latter point the 
scraper wire may be w(pod. In a further embodiment the 
scrapor wire Is teristoned b)rdevlca (200) which rotates 
of^ In such a direction as to tension the scraper wire. In a 
still further ambodfmef^t the machine Includes papering 
means (83, 64, 65, 66, 67, 68) to af^iy sheet matonal to 
each shaped portton. 
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tmpyftv^f^pi-ts isi Qr_ relating to £ood piroductra 
This Invention relat:e& to food products and is 
concerned with a maolilne toT forming raw material Into 
shaped portions in the product io a of such food 
5 products. 

Machines are already known for foralng ground meat 
and like raw material Into patties such as hamburgers* 
Generally, such machines comprise a means of 
Introducing raw mate:cial into a motor-driven mouXding 

10 device for shaping the material into the form of a 

patty^ a means of applying sheet material such as paper 
or the like to a face of the patty so as to provide a 
l^ei^ler between adjacent patties when a plurality of 
the patties are stacked together, a scraper device for 

15 removing the papered patty, from the moulding device and 
a motor driven means of conveying the papered patty out 
of the machine. Machines of this type are described in 
US patent no, 3,137,0^9 ^and British patent no. 
2,192,866. 

20 The scraper device of such machines frequently 

includes a tensioned wire. - It is one object of the 
present invention to provide an improved mechanism for 
applying tension to the wire. 

Accordingly, one aspect of the present invention 

25 provides a machine for forming raw material for food 
products into shaped portions and including a scraper 
device for removing the shaped portion comprising a 
tensioned wire, wherein the wire is tensioned by 
rotation of a tensioning device which is adapted to 

30 undergo free rotation only in a sense such as to 
increase the tension in the wire. 

Hitherto, known machines of the above type have 
generally been formed of a" plurality of metal castings, 
often of complicated shape, assembled together. Thus, 

35 there are usually many parts of the machine which are 
of a convoluted shape. Cleanliness is of the upmost 
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Impor^ance ±n "tit© food prepara-tion lndus"brY and sucH 
macishlnes are dlfflczull: t:o alean. Moreover, In the 
event of the machines developing a fault. It Is often 
difficult and/or time consuming to dls-assenible the 
5 machine In order to make repairs. Further, because of 
the use of complloated castings, the actual manufacture 
of the machines Is difficult and expensive. Also, 
du]rlng use of the machine, parts of the machine come 
Into contact with the raw material and ever more 
10 starlngent hygiene standards require these parts to be 
made of materials acceptable In the food piceparatlon 
Industry. 

It Is a further object of the present Invention to 
provide a forming machine which overcomes these 

15 problems. 

Accordingly another aspect of the present 
imrentlon provides a machine for forming raw material 
f oir food products , into shaped portions which machine 
comprises a frame' formed from a generally planar base 

20 member, a generally planar upper member and a generally 
planar wall member llxiklng the base and upper members 
together In a generally parallel relationship, a 
moulding meqns for forming the raw material Into a 
portion of the desired shape ^ a scraper device for 

25 removing the shaped portion from the moulding means, . a. 
conveying means for tx^nsportlng the shaped portion out 
of the machine, and drive means for the moulding means 
and conveying means ^ wherein said drive means, moulding 
meejns, scraper device and conveying means are all 

30 mounted on one or other of said members. 

In a preferred embodiment, first end second 
generally spaced wall members are provided to link the 
base and upper members together. In this case, said 
drive means preferably comprises a motor and means of 

35 transmitting motion from the motor to the moulding 
meains and conveying means wherein said transmitting 
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means Is located between the wall members. 

Accordingly a further aspect ot the present 
invention provides a machine for forming raw material 
£or food products into shaped portions which laabbine 
S comprises a moulding means for forming the raw material 
Into a portion of the desired shape, a scraper device 
for removing the shaped portion from the moulding 
means, a conveying means for transporting the shaped 
portion out of the machine; and drive means for the 
10 moulding means and conveying means, the arrangement 

■beliig Eudh that the scraper device reciprocates between 
a first limit position where it contacts the surface of 
the moulding means to remove the shaped portion 
therefrom and a second limit position in which it is 
15 remote from the moulding means. 

The planar members forming the frame may be formed 
integrally or be in the form of two or more separate 
components appropriately secured together. 

In a particularly preferred embodiment, the 
20 machine also includes a papering means for applying 

sheet material such as paper or the like to a face of 
the shaped portion so as to provide a barrier between 
adjacent portions when a plurality of the portions is 
stacked together, in such a case, this papering means 
25 will also preferably be mounted on one or other of the 
members. 

The drive motor may be mounted on the planar base 
member or on the or one of the wall members. In the 
case where there are two wall members, the drive motor 

30 is advantageously mounted on one of the wall members 
and drives a gearbox by means of, for example, a vee- 
belt which is located on that side of the wall member 
whilch is remote from the other wall member. The 
papering means (if present) is preferably mounted on 

35 the upper member, and the moulding means, scraper 

device and the conveying means are preferably located 
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on that sida of the other wall member which is remote , 
from the drive motor. In an embodiment,, a drive means 
. is provided to automatiaally actuate the scraper ^ 
devl-ce* Alternatively^ the scraper device may be 
5 actuated manually. 

in another advantageous embodiment the motor and 
gearboac are aligned such that their principal shafts 
enjoy a common axis and are mechanically linked. 

In order to provide a store of raw material and to 
10 teansfer raw material from the store to the moulding 
means, the machine may include a hopper mounted on top 
of the upper horizontal member and including a paddle 
to force the raw material through an aperture in the 
upper member and into the moulding means. The paddle 
15 may be rotatably driven by the gearbOK ylg, a. shaft 

whose axis is co-axial with that of the gearbox shaft 
and is connected to the gearbox shaft yl^ , a coupling 
means* 

In a particularly preferred embodiment, the 

20 moulding means comprises a rotable drum which includes 
at least one mould cavity in its circumferential 
suriEace. The or each mould cavity Is provided with a 
mou.ld bottom which reciprocates in the cavity in a 
direction radially with respect to the drum. The 

25 hopjper is arranged to feed the raw material to the 

mould cavity -of the drum when the mould bottom has been 
retracted away from the circumferential surface of the 
druifn. The drum rotates \7ith respect to the hopper and 
the mould cavity thereby transports the raw material 

30 therein towards the conveying means. A papering means 
applies a sheet of paper or the liKe to the free 
surface of the raw material in the cavity prior to 
being trdftsf erred to the conveying means. The moulding 
means, the conveying means, the hopper paddle and the 

35 scraper device are preferably all driven by the same 
drive motor, linked, for example, with a chain driven 
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Sprocket drive. As the drum rotates, the raw material 
is pushed out of the or each mould oavity as a 
oonfsequence of the mould bottom moving towards the 
cireumferen-tial surface of the drum and is then 
5 stripped off by a scraper so as to drop onto the 
conveying means. The motion of the mould bottom is 
preferably effected as a result of its mechanical 
cooperation with an appropriately profiled cam. 

in a further preferable embodiment the motor may 

10 be a variable speed motor. 

It is particularly preferred for the frame 
members, moulding means, and other components which are 
likely to be in long term contact with the raw 
material, to be formed of a material which is both 

15 mechanically strong and acceptably hygienic for use in 
the food manufacturing industry- Suitable materials 
are acetal resin, stainless steel or other material^ 
aucih as aluminium, when suitably covered with a 
material acceptable in the food industry. However, any 

20 material can be used which is light weighty strong, 
dimensionally stable at the temperatures of use, 
macjhineable and acceptable in the food industry and 
whi.ch has good release and easy cleaning properties. 

For a better understanding of the invention end to 

25 show how the same may be carried into effect, reference 
will now be made, by way of example, to the 
accompanying drawings, in which: - 

Figure 1 is a partly sectioned diagrammatic side 
view of one embodiment of a patty forming machine in 

30 accsordance with the Invention, 

Figure 2 is a front view of the machine shown in 

Figixr© 1, 

Figure 3 is a fronl; view of a part of the machine 
shown in Figure 1, showing the cam device for actuating 
35 the scraping means. 

Figure 4 is a plan view of a part of the machine 
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of Figures 1 to 3 In the vicinity of ^ soraplng ineane 

and 1:he drum. 

Figure 5 la a plan view of another embodiment of 

the part of the machine shown in Figure 4, 
5 Figure 6 is a scbetnatic section along line y-y of 

the embodiment of Figure 5, 

Figure 7 is a plan view of a grip-roller type 
dutch forming part of the ©inbodiment of Figures S and 

10 ^' Figure 8 is a plan view of another part of the 
matihine of Figures 1 to 7 whi6h shows a eaf aty mioro- 
fiwli«h and its relationship with the sorapliig meana. 

Figure 9 Is a schematic section along line X-X of 
the machine of Figure 1 showing the driving means 
15 connecting the drum, the scraper cam, the conveying 
means and the gearbox. 

Figure 10 is a partly sectioned diagrammatic side 
view of one ertbodiroent of a patty forming machine In 
accordance with the invention, 
20 Figure H is a front view of the mabhlne shown In 

Figure lO, ^ a 

• Figure 12 la a rear view of the machine shown in 

Figure 10, 

Figure 13 is a plan view of a part of the machine 

25 of Figures lO to 12/ 

Figure 14 Is a plan view of a further embodiment. 

of the machine of Figures 1 to 13, and 

Figure IS is a schematic section along line 2-z of 
the embodiment of Figure 14. 

30 Referring now to Figures 1 to 9, the machine 

Includes a frame comprising a generally planar 
horizontal base member 1, a generally planar horizontal 
upjaer member 2, a first generally planar vertical 
uprlgtit member 3 secured to the upper and lower 

35 horizontal members so as to be perpendicular to said 
upper and lower members 1, 2, A second generally 
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planar vertical upright inember 4 is of substantially 
the seniB dimensions as the first upright member and is 
SBCwred to the upper and lower horizontal meaibera such 
that it is perpendicular to said upper and lower 
S members, and parallel to and spaced from said first 

upright member 3. Additionally, two comer supports 5, 
6 (not fully shown) are provided between the base 
member 1 and the upper meraber 2 to provide extra 
rigidity. Pour orosamembers 7, 9, 10, two fastened 

10 to the lower horizontal member and two to the upper 
horizontal member, are located at eadh edge of the 
machine between the upright members to provide further 
reinforcement . The wall mesSbere 3 and 4 are bolted to 
the crossmembers 7 to 10. The members 1 and 2 are 

15 formed of an acetol resin such as that known as Delrln 
(Du Pont) and wall members, 3 and 4 are formed of 
stainless steal, or aluminium faced with a stainless 
steel sheet. 

An electrically driven motor 11 and a gear box 12 
are mounted horizontally on the rear side of the second 
upright base member 4. If desired, the motor may be 
mounted co- linearly with the gearbox se shown by the 
dotted line 11a. A moulding means in the form of a 
drum 13 is keyed on to a shaft 14 extending through an 
aperture in the wall member 3 and mounted for rotation 
therein. The shaft 14 terminates in one half of a 
coupling member 71, the other half of which is affixed 
to the end of the shaft 72 of the gearbox 12, shaft 72 
extending through an aperture in wall member 4. By 
keying the drum 13 to the shaft 14, the drum 13 can be 
readily withdrawn from the- shaft to enable the drum, 
shaft and watll member 3 to be cleaned. 

However, removal of the drum 13 requires removal 
of pin 16 which, in the embodiment shown, is fixed to 
3S hopper 18. Hence, removal of pin 16 cannot be 

accomplished without removal of the hopper 18 and the 
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hoppeir 18 oannol; be removed without ^isplecing its Xid 
19. Dlsplacenient of the hopper lid results in the 
severance of an electrical contact made via a magnetic 
switch 21 and hence isolation of the electrical supply 
5 to the motor. The scraper device is also interlocked 
so that when support shaft 17 is withdrawn, the 
contacts of micro switch 20 are broken causing 
isolation of the electrical supply to the motor 11. 
Thus any attempt to remove the drum or hopper for the 
10 purpose of removing pin 16 or cleaning or refilling the 
hopper 18 results in a failsafe inoperation of the 
machine. Optionally, as an alternative . or addition to 
interlocking pin 16, a disc 15 may be mounted on the 
scraper device support shaft 17 the interlock being 
15 provided by interference between the disc 15 and the 
drum whereby the diso IS prevents the drum being 
withdrawn without Isolating the electricity supply to 
-me motor. 

The drum is also formed of an acetal resin and 
20 includes, in its circumferential surface, a mould 
having a circular mould oavity 22. (It will be 
sppreoiated that the mould cavity can be of any desired 
shape and that the drum may include more than one mould 
ca^rity) . The bottom of this mould cavity 22 is defined 
25 by a plunger 23 arranged to reciprocate wltJain the 

mould cavlts' 22 between a retracted position in which 
the cavity can receive raw material and a forward 
position in which the free surface of the plunger 23 
protrudes slightly beyond the circumferential surface 
30 of the drum 13. The reciprocal movement of the pXxjnger 
23 is controlled by a plunger cam 24 rigidly secured to 
the wall member 3 and having a profile which is 
followed by cam follower 25 on the plunger 23. A bevel 
gear 26 is mounted on shaft 14 and is in cooperation 
35 with a second bevel gear 27 mounted on a vertical abaft 
28 and driving a paddle in the form of blades 29 which 
are located- inside -the hopper. 
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The machine aXs Includes a conv ying means for 
removing, from «ie maohine, the patties formed by the 
moulding means. This conveying means comprises a first 
roller 30 fixed to a shaft 31 passing through an 
aperture in the upright wall member 3 and mounted for 
rotation therein. The shaft 31 is driven from the 
output side of the gear box 12 Sla a chain 32 
oonitiectlng sprocket 33, mounted on shaft 31, to 
sprocket 34 mounted on the output side of the gearbox, 
sprocket 74 provides a tensioning means for the drive 
means and sprocket 73 is an idler sprocket. A second 
roller 35 is mounted at an end of a platform 36 
detachably secured to the wall member 3 by a rod 38 
extending into an aperture in the wall member 3. The 
15 arrangement is such that the platform 36 would pivot 

ebout rod 3B in an anticloOkwise direction as- viewed in 
Fig 2 in the absence of a stop 39 provided on the wall 
men(ber 3. A conveyor belt 37 extends around rollexa 30 
and 35 so as to be driven by the roller 30. The 
roDJ-ers 30 and 35 are both formed of acetal resin and 
the conveyor belt 37 is formed of a material which can 
readily be kept clean and is approved for food contact. 
By pivoting the platform 36 in the clockwise direction, 
the effective distance between rollers 30 and 35 can be 
25 shortened to facilitate removal and refitting of the 
conveyor belt 37. The roller 30 and the platform 
ca-rrying roller 35 can be readily detached from the 
wall member 3 for cleaning purposes. 

A pair of arms 40 and 41 is provided on the 
platform 36, one at each end of roller 35, and a 
scraper wire 42 is stretched between the arms so as to 
bear against the conveyor belt 37 to strip the patties 
therefrom. 

The hopper IB is in the form of an open ended tuba 
of stainless steel and is seated on the upper surface 
of the upper memb r 2. The upper member 2 includes an 
aperture 43 whereby raw material can pass from the 
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hopper 18 into ttia moula cavity 22 of the drum 13. (If 
desired, the hopper may include a bottom wall provided 
with an aperture in registry with the aperture 43). 
The paddle Is in the form of a pair of stainless steel 
S blades 29 provided in the hopper 18 and these are 
affixed to the upper end of Shaft 28 so as to rotate 
with the shaft 28. The blades are angularay displaced 
relative to each other by about 15 The blades are 
angled and, as they rotate, tb^ co-operate with a pair 
10 of bars 44 attached to the' hopper 18. In this way, 
rotation of the blades 29 forces the raw material in 
the hopper through the aperture 43. The upper end of 
the hopper is protected by the lid 19 whidh may, for 
exBij^e be in the form of a grid or a sheet of 
15 apertured plasticss material, and is inter-linked with 
the electricity supply to the motor 11 via, the magnetic 
safety switch 21 whereby the motor will stop in the 
event that an atten^t is made to remove lid 19 whlist 
the machine is operating. 
20 The lid 19 is slidably mounted between a pair of 

side guides (not shown) whereby it can be displaced 
with respect to- the hopper tube as previously 
described. Bach side guide is removably mounted on the 
hopper tube by interengagement of stxids (not shown) on 
25 the tube and apertures on the side guide. The hopper 
tube is provided with a plurality of fixing devices 
including apertures (not shown) for engagement with 
studs (not shown) on the upper member 2. 

The machine includes a spring loaded scraper 
30 device for detaching the shaped portion from the drum 
sui-face. This device includes a supporting shaft 17, 
a pair of arms 45, 46 rigidly mounted thereon, a 
scraper wire 47 eattending between the ends of arms 45, 
46, a thin disc 4S which is free to move along the wire 
35 and fastened via arm 49 to a sliding support SO which 
is mounted on shaft 17. The sliding support 50 may 
mo^r& along shaft 17 and hence cause the disc to move 
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along tne wire, -thereby scraping unwanted debris from 
lihe wlre^ between the elde arms 4>5, 46^ its motion 
being effected automatically by means of a two-way 
pneumatic piston 51 mechanically linked via rod 52 to 
5 the sliding support 50 {as shown) or manually. 

A rotating cam 53 mounted on shaft 54 and driven 
by sprocket 55 rotates in cooperation with the drum 13 
such that one revolution of the drum corresponds to one 
revolution of the cam. A cam follower 57 is maintained 

10 in contact with the cam 53 by a spring 59 operating 
under tension and moimted on side wall member 4 by 
fixing means 60. The other end of the cam follower 57 
is affixed to the shaft 17. As cam 53 rotates cam 
follower 57 undergoes a reciprocating motion determined 

15 by the cam- profile, which is transmitted to the scraper 
device y;la shaft 17 such that at one extreme the 
scraper wire 47 19 held in contact with the 
circumferential surface of the drum via the spring 
pressure, the cam follower being clear of the cam 

20 profile / and at the other extreme the scraper wire 47 
is displaced away from drum 13 by the cam profile* In 
the case where the scraper wire is cleaned 
automatically, a detecting means 61, adjacent to the 
face of cam 53, detects the presence of a metal strip 

25 56 located on the face of cam 53, and when the metal 

stzd.p 56 is detected the two-way pxxeumatic piston 51 Is 
actuated such that the disc 48 is moved outwards across 
the scraper wire 47 towards the front and away from 
wal.l member 3, whilst the scraper wire is remote from 

30 the stir face of drum 13. The absence of the metal strip 
56 on the appropriate part of the cam causes the two- 
way pneximatic piston to return disc 48 to a position 
where it is closest to upright wall member 3 and will 
not interfere with the drum 13 when scraper wire 47 

35 onqe again makes contact with the circumferential 

surface of the drum. The cam 53 and metal strip 56 are 
arranged such that the disc 48 is caused to clean the 
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screiper wire 47 by its raolxLon along the scraper wire 47 ^ 
between arms 45 zind 46 whilst the scraper wire 47 is 
remote from the surfBce of drum 13. When the 
scKiper, wire 47 is biased into contact with the 
5 circnimferential surface of the drum 13 it detaches each 
patty from the drum as the drum rotates. 

A tensioning device 62 is provided whereby the 
tension in the scraper wire 47 can be adjusted. 

Tension in scraper wire 47 is maintained via a 
10 rotiitably mounted sliding disc 62 which is free to move 
along shaft 17. Scraper wire 47 is fastened at its 
inmar end via a stop (not shown) fisted to side arm 45 
and passes along side arm 45, away from shaft 17, 
thriDugh a wire guide (not shown) on side arm 45, thin 
15 scraper disc 48, a second wire guide {not shown) 
located on side arm 46 (not shown), and along the 
length of side arm 46 towards shaft 17. A third wire 
guide (not shown), on shaft 17 directs the wire to disc 
52 and to which the other end of scraper wire 47 is 
20 fastened. Disc 62 may be slid along shaft 17 towards 
side arm 45 to take up any' slack in the wire- Rotation 
of disc 62 about shaft 17 causes the entrained wire to 
wrap itself about shaft 17 and introduces a tension 
into scraper wire 47. Once the required tension is 
25 attained disc 62 may then be immovably fastened in 
position by tightening a screw or the like, threaded 
into disc 62 in a radial direction, such that the screw 
or the like bites into shaft 17 thereby tightening disc 
62 firmly onto shaft 17. 
30 In an embodtment the scraper wire may be tensioned 

by means of a rotatable hand knob 200 threaded into the 
outer end of shaft 17. The inner end of scraper wire 
47 is fixed to side arm 45 and guided between side arms 
45 and 46 as described above; scraper wire 47 is then > 
35 guided from its outermost point on side arm 46, along 

side arm 46 and around knob 200. ^ 
Knob 200 is essentially formed of two parts, an 
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oulier body 201 and an Inner body 202. Both tlie Inner 
and outer bodies are formed from a material acceptable 
in the food Indust}^ such aa stainless steel or coated 
alLUQlnuiDr a hard plastic such as Delrin (Du Pont). 
S The e^cterlor form of outer body 201 of knob 200 

coi&priees an outer knurled hand grip 203^ a reoesaed 
grooved portion 204 about which wire 47 may be wound 
and a raised inner lip 205 which prevents the wound 
wire slipping off the knob towards shaft 17. Scraper 
10 wire 47 may be fastened to knob 200 by means of an eye 
or catch or the like (not shown) located^ for example, 
in groove 204. Inner body 202 of knob 200 includes a 
device 206 which may only rotate in one sense, such as 
a clutch or ratchet, and a threaded bolt 207 which is 
15 fixed into an appropriately threaded socket 208 located 
in the end of shaft 17- Outer body 201 is mechanically 
fastened to inner body 202 via one way clutch or 
ratchet 206 such that outer body 201 may rotate about 
inner body 202 in one direction only. 
20 The one way device 206 may be a free-wheeling 

clutch such as the grip-roller type wherein each roller 
210 is gripped in the wedge shaped space 211 as soon as 
the movement of the outer race 212 in relation to the 
inner race 213 causes the roller 210 to move Into the 
25 shallower part 214 of this space under the influence of 
spring 215 (clockwise movement in the illustrated 
embodiment). The two races 212,213 are locked together 
and the clutch is engaged so relative rotation cannot 
oooiir. When the relative movement of the outer race 
30 212 with respect to the inner race 213 is an anti- 
clockwise direction, the rollers 210 move into the 
deepier part 216 of their housing, against the action of 
spring 215, the clutch is thereby disengaged and free 
retention may occur. A ratchet mechanism (not shown) 
35 comprising a toothed wheel and a spring loaded pawl may 
be used to the same effect. 

Threaded bolt 207 is tightened onto shaft 17 by 
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meatis of slo't 217 located on -the ou-ter Side o£ knol> 200 
and sul1:able for the admission of a scr&wdrlvar or key. 
Any attempt to rotate outer body 201 in the opposite 
sense results In Inner bod^ 202 being driven in the 
5 seine sense. In the preferred enibodiment in which antl** 
clockwise rotation of outer body 201 effects tension m 
sczrapcr wire 47 the tensile force, or any deliberate 
attempt to relieve the tension in the wire,, by 
clt^ckwlse rotation, would result In a small clockwise 

10 aro'tation of botb outer 201 and inner 202 bodies whilst 
bolt 207 tightened further, requiring an Increasing 
fo:f:ce, into shaft 17* 

A pair of seals 218 is mounted either side of the 
one way device 206 on the interior surface of outer 

15 body 201 to prevent moistiire and debris from 

penetrating and clogging one way device 206 during 
operation or cleaning* The seals 218 may be fabricated 
from rubber or plastics material* 

The machine includes a papering means for applying 

20 a sheet of paper to each patty. This papering means 
Includes a frame 63 plvotally mounted on the upper 
member 2, preferably in a manner such that it can be 
readily detached for cleaning purposes « The frame 63 
has an open side which is adjacent to the drum 13 and 

25 includes a stack of paper sheets which is biased 

towards the* open side by means of a spring (not shown }• 
Each sheet Includes an aperture whereby it is suspended 
on a knife edge (not shown) secured to the frame 63. 
The papering means includes an arm 64 plvotally mounted 

30 at one end to the frame and terminating at its other 
end in a cam follower 65 « The angle of inclination cf 
the arm 64 can be varied afid the arm can be locdced in a 
desired inclination by means of nut 66. The cam 
fo!|JLower 65 follows the profile of a cam 67 mounted for 

35 rotation with the drum 13 under the influence of spring 
68* 

In use, minced. meat or other raw material is 
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InsBrtBd In "the hopper 18 and ±s 9g±1:a1:ed by 1:he blades 
29 and urged -through the aperture 43. he the drum 13 
rotates, the arrangement of the plunger cam 23 Is such 
tl^t the plunger 25 Is fully retracted from the 
5 circumferential surface of the drum 13 when the mould 
cavity 22 is in registry with the aperture 43. Thus, 
row material is forced into the mould cavity 22 and is 
fotnoed into a disc-^shaped patty in coi^ormity with the 
shape of the cavity* Continued rotation of the drum 

10 causes the plunger 23 to slide within cavity 22 as a 
consequence of the cam follower 25 following the 
profile of the plunger cam 24 whereby the patty is 
pushed out of the mould cavity 22 but remains adhered 
to the free surface of the plunger 23 (which surface is 

15 now projecting > beyond the circumferential surface of 
the drum) due to its natural tackiness and hydraulic 
forces. As the patty starts to be ejected from the 
mould cavity, it passes the papering means which is 
urged towards the patty under the influence of spring 

20 68 as the cam follower 65 follows the profile of the 
cam 67 • As a result^ the outermost sheet of paper in 
the frame 63 contacts the free surface of the patty and 
adheres thereto. Continued rotation of the drum causes 
the frame 63 to revert back to a position where it is 

25 spaced from the drum surface against the spring under 
the influence of the cam 67. Meanwhile, the rotating 
drum carries the shaped portion of patty together with 
its paper sheet towards the conveyor belt 37. The 
papered patty is removed from the drum 13 by the 

30 scraper wire 47 and drops onto the conveyor belt 37. 
It is thereby carried out of the machine and removed 
from the belt by the scraper wire 42. Further rotation 
of the drum brings the mould into registry with 
ap€trture 43 to receive further raw material for forming 
35 into another patty. 

Any raw material adhering to the scraper wire 47 
is readily removed by the wiping motion of disc 48 



\ 
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along wire 47 This niol:lon cxsours when lihe scsrapar 
wlxe 47 ±& not In contact with thd clrcumferdntlal 
surface of drum 13* If necessazy, the scraper device 
Gmj be readily detabhed from the upright wall member 3 
5 for cleaning purposes by withdrawal of the shaft 17 
frcun Its aperture housing In upright wall member 3, 
tht^eby triggering micro switch 20 to cut off the 
electrical supply to the motor 11 « 

It can be seen that the use of generally planar 

10 members for the frame results In a machine which can be 
easily and Inexpensively constructed and which Is ea^ 
to maintain since the moulding means, conveying means, 
papering means and drive medhanlsm therefor are mounted 
on these members and are readily accessible for 

15 ma:lntenance purposes. Moreover, the construction of 
the machine Is such that -there are few recesses or 
crevices where dirt etc might collect and present a 
health hazard and the generally planar members of the 
frame can be readily wiped clean particularly when the 

20 drtim 13, scraper device and conveying means are removed 
which Is a very simple operation. Further^ those parts 
of the machine likely to come Into contact with the raw 
material are formed of acetal resin which is an 
acceptable material in the food manufacturing industry « 

25 Referring now to Figures 10 to 13, the machine 

includes a frame comprising a generally planar base 
member 101, a generally planar wall member 102 
pesrpendlcularly secured to the upper face of the base 
member 101, and a generally planar upper member 103 

30 secured to the wall member 102 so as to be generaJJ.y 

parallel to the bottom member XOl. The members 101 and 
103 are formed of an acetal resin such as that known as 
Delrln (Du Pont) and wall member 102 is formed of 
stainless steel* Two additional supports 104 and 105 

35 are provided between the base member 103 and the upper 
member 101 at the rear to provide extra rigidity. 

An electrically driven motor 106 Including a gear 
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box 107 ±3 mountiBd on the upper surface of the base 
meKnber 101. If desired, the motor may be xnounted 
horizontally as shown by the dotted line I06e. A 
moulding means in the form of a drum 108 I3 keyed on to 
5 a shaft 109 extending through en aperture In the wall 
meinber 102 and mounted for rotation therein. By use of 
a Key in this way, the drum 108 can be readily 
withdrawn from the shaft to enable the drum, shaft and 
wa-Xl member to be cleaned. !rhe drum is also formed of 
10 an aoetal resin and Includes, in its circumferential 
surface, a mould having a circular mould cavity 110. 
(It will be appreciated that the mould cavity can be o£ 
any desired shape and that the drum may include more 
than one mould cavity )• The bottom of this mould 
15 cavity 110 is defined by a plunger 111 arranged to 
reciprocate within the mould cavity 110 between a 
relrracted position in which the cavity can receive raw 
ma-trerlal and a forward position in which the free 
surface of the plunger 111 protrudes slightly beyond 
20 the circumferential surface of the drum 108. The 

reciprocal movement of the plunger 111 is controlled by 
a plunger cam 112 rigidly seciired to the wall member 
102 and having a profile which is followed by cam 
follower 113 on the plunger 111. The shaft 109 
2S terminates in a bevel gear 114 in mesh with a bevel 
gear 115 on a drive shaft 116 driven from gear box 
output shaft 117 via bevel gears 118. 

The machine also Includes a conveying means for 
removing, from the machine, the patties formed by the 
30 moulding means. This conveying means comprises a first 
roller 119 fixed to a shaft 120 passing through an 
aperture in the wall member 102 and mounted for 
rotation therein. The shaft 120 carries a pulley 121 
which is driven by a belt 122 from a pulley 123 on the 
35 output shaft 117 of the gear bo» 107. A second roller 
124 is mounted at an end of a platform 125 detachably 
secured to the wall member 102 by a rod 151 extending 
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In-bo an aper-ture ±n tdie wall member 102. The 
arxeingemenl: Is &uc£i that -the plaisform 125 would pivot 
aboxit roa 151 in an antioloclcwis© direction aB viewed 
in rig 8 in the absence of a stop 1S6 provided on the 
5 wBl^ merober 102, A conveyor belt 126 extends aroiind 
rolTlers 119 and 124 so as to be driven by -the roller 
119.. The rollers 119 and 124 are both formed of acetal 
resin and the conveyor belt 126 is formed of a material 
whic:di can readily be kept clean and is approved for 

10 foo<i contact* By pivoting the platform 125 in the 
clo<3lcwise direction, the effective distance between 
rollers 119 and 124 can be shortened to facilitate 
removal and refitting of tiie conveyor belt 126. The 
roller 119 and the platform carrying roller 124 can be 

15 readily detached from the wall member 102 for cleaning 
purposes. 

A pair of arms 152 and 153 is provided on the 
platform 125, one at each end of roller 124, and a 
scraper wire is stretched between the arms so as to 
20 bear against the conveyor belt 126 to strip the patties 
therefrom p 

A hopper 127 in the form of an open ended tube of 
stainless steel is seated on the upper surface of the 
upper member 103. The upper member 103 includes an 

25 aperture 128 whereby raw material can pass from the 
hopper 127 into the mould cavity 110 of the drum 108. 
(If desired, the hopper may include a bottom wall 
provided with an aperture in registry with the apexrture 
128 ) . A paddle in the £oxm of a pair of stainless 

30 steel blades 129 is provided in the hopper 127 and 

these are affixed to the upper end of shaft 116 so as 
to rotate with the shaft 116- The blades are angularly 
displaced relative to each other by about 15". The 
blades are angled and, as they rotate, they co-operate 

35 with a pair of bars 152 attached to the hopper 127. In 
this way, rotation of the blades 129 forces the raw 
material in the hopper through the aperture 128. The 
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upper end of the Hopper Is protected by a grid 130 
wh±ch is Inter-linKed wltl:i the electricity supply to 
the motor 106 whereby the motor will stop in the event 
that an attempt is made to remove grid 130 whilst the 
5 machine is operating. 

The machine includes a spring loaded scraper 
device for detaching the shaped portion from the drum 
surface. This device includes a supporting rod 131 
including a spring-loaded ball 132 whereby the device 

10 may be detadhably mounted in a housing 154 in an 

apezrture in tb© wall member 102. The rod includes a 
pair of arms 133 and 134 between the free ends of which 
a scraper wire 135 extends. The mounting of the device 
is ciuch that scraper wire 135 is biased into contact 

16 with the circumferential surface of the drum 108 and 
det£iches each pattry from the drum as the drum rotates. 
A tensioning device 136 is provided whereby the tension 
in the scraper wire 135 can be ad^Justed. A ciairriage 
137 is mounted on rod 131 so as to be slidable there 

20 along and this carriage includes a wiping means 138 
arranged to contact the scraper wire 135. By 
reciprocating the carriage 137 along the rod 131, the 
scraper wire 135 is wiped clean of raw material by the 
wiping means 138. 

25 The machine includes a papering means for applying 

a sheet of paper to each patty. This papering means 
includes a frame* 140 pivotally mounted on the upper 
merol>er 103 preferably in a manner such that it can be 
readily detached for cleaning purposes. The frame 140 

30 has an open side which is adjacent to -the drum 108 and 
includes a stack of paper sheets which is biased 
towards the open side by means of a spring ( not shown ) . 
Each sheet includes an aperture whereby it is suspended 
on a knife edge (not shown) secured to frame 140. The 

35 papering means includes an arm 141 pivotally mounted at 
one end to the frame and terminating at its other end 
in H cam follower 142. The angle of inclination of the 
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aim can be vaxiad end -thB arm can be loc:}cad in a 

doslired incilna-blon by means of nut: 143* The cam 
follower 142 follows th© profile of a cam 144 motinted 
for icotetlon witrh the drum 108 under the inf luenca of 
5 spring 155 • 

Vhe machine dLncludes sidewalls 145 which are held 
in g:coovee 146 and 147 provided in the under surface of 
the upper membei? 103 and -the upper surface of the base 
member 101 and In grooves 154 in the x^ar face of w^ll 

10 member 102, These sidewalls 145 are locked in the 

grooves by a rear wall 148 which is operably connected 
to the electricity supply for the motor 106 so that any 
attempt to remove the rear wall whilst the machine is 
operating will result in stoppage of the motor 106. 

15 In the case where a horizontally mounted motor 

106a is used, a bulge denoted by dotted line 48a is 
provided in the rear wall to accoinmodate the motor - 

In use, minced meat or other iraw material is 
inserted in the hopper 127 and is agitated by the 

ao blades 129 and urged through the aperture 128. As the 
drtun 108 rotates, the arrangement of the plu ng e r cam 
112 is such that the plunger 111 is fully retracted 
from the circumferential surface of the drum 108 when 
the mould cavity llO is in. registry with the aperture 

25 128* Thus, raw material is forced into the mould 

cavity 110 and is formed into a disc-shaped patty in 
conformi'ty with the shape of the cavity. Continued 
rotation of the drum causes the plunger 111 to slide 
within cavity 110 as a consequence of the cam follower 

30 113 following the profile of the plunger cam 112 

whereby the patty is pushed out of the mould cavity 110 
but remains adhered to the free surface of the plunger - 
111 (which surface is now projecting beyond the 
circumferential surface of the drum) due to its natural 

35 ^tackiness and hydraulic forces. As the patty starts to 
be ejected from the mould cavity, it passes the 
papering means which, is urged towards the patty under 
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the influ^ce of spring 155 as the cam follower 142 
follows the profile of the cam 144. as a result, the 
outiennost sheet of paper in the frame 140 contacts the 
free surface of the pairby and adheres thereto, 
5 Continued rotation of the drum causes the knife edge to 
cut the sheet of paper and allow it to be pulled from 
the frame X40. The rotation of the drum also oauses 
the frame 140 to revert back to a position where it is 
spaodd from the drum surface against the spring under 

10 the influence of the oam 144. Meanwhile, the rotating 
drum carries the shaped patty together with its paper 
sheet towards the conveyor belt 126. The papered patty 
is removed from the drum 108 by the scraper wire 135 
and drops onto the conveyor belt 126- It is thereby 

15 carried out of the machine and removed from the belt by 
the scraper wire of platform 125 • Further rotation of 
the drum brings the mould into registry with aperture 
128 to receive further raw material for forming into 
another patty. Any raw material adhering to the 

20 scraper wire 135 can be readily removed by sliding the 
carriage 137 along rod 131 to cause wiping means 138 to 
traverse the wire 135. If necessary, the scraper 
device can be readily detached from the wall member 102 
for cleaning purposes by withdrawing the rod 131 from 

25 its apertxire in the housing 154. 

An interlcoking safety system^ as shown in the 
embodiment of Figures 1 to" 9, may be included. 

It can be seen that the use of generally planar 
members for the frame results in a machine which can be 

30 easily and inexpensively constructed and which is easy 
to maintain since the moulding means, conveying means, 
screiper device, papering means and drive mechanism 
therefor are mounted on these members and are aceadlly 
accerssible for maintenance purposes once the side walls 

35 145 and rear wall 148 have been removed which is itself 
a sljnple operation. Moreover, the construction of the 
macfcd-ne is such that there are few recesses or crevices 
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whare dirt &ta niefht caallect and presen-t a health 
hazard and tha generally planar merobers o£ the frame 
can be readily wiped olesn particularly when the drum 

108, scraping device and convejrlng means are removed 

5 whKSh la a very simple operation. Further, those parts 
o£ the machine likely to come Into contact with the ratw 
material are formed of aoetal resin which is an 
acceptable material In the food manufacturing Industry. 
In an embodiment the position of the papering 
10 means with respect to drum 13 » 108 may be readily 
adjusted by rotation of cam 67, 144 about shaft 14, 

109. Drum 13, 108 is rigidly fastened to shaft 14, 109 
and hence the orientation of cam 67, 144 with respect 
to drum 13, 108 (and therefore mould cavily 22, 110) is 

15 governed by the rotation of cam 67, 144 about shaft 14, 
109. Cam follower 65, 142, la rigidly fastened to the 
papering means and, es before, is maintained in contact 
with cam 67, 144 at all times through a biasing means 
68, 155. Cam 67, 144, once positioned, is fastened to 

20 shaft 14, 109, for example by means of a collar 300 
located adjacent to cam 67, 144 and rigidly fixed to 
shaft 14, 109 to which cam 67, 144 may be coupled, for 
example by means of pin 301. Collar 300 la provided 
with a plurality of holes 302 arranged such that each 

23 may accoimttodate pin 301, located in cam 67, 144, 

thereby forming a metdianical link between collar 300 
and cam 67, 144. Alignment of pin 301 with the 
appropriate hole in collar 300 and incorporation of pin 
301 therein allows selection of the relative 

30 orientation of cam 67, 144 and would cavity 22, 110. 

Cam 67, 144 is then able to undergo rotation due to the 

rotation of shaft 14, 109 during operation of the 

machine. • Drum 13, 108 and cam 67, 144 rotate together 

since drum 13, 108 Is mounted on shaft 14, 109, and cam , 

35 follower 65, 142 Is thus guided along the surface of 

• cam 67, 144. in this manner, the displacement between ^ 
the papering means and the surface of drum 13, 108 may 
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be varied • 

By employing an approprlal:ely shaped cam ±1: ±b 
possible to obtain the d^lred spacing between the 
papez-ing means and drum 13, lOB during rotation and to 
5 ensure optimum positioning of the papering means with 
reapect to mould cavity 22, 110 at the point in the 
cycle at whlbh mould cavity 22, 110 and the papering 
means coincide* In this way contact between paper 
dlispensed by the papering means and the outer surface 
10 of a shaped portion adhered to the surface of the drum 
13^ 108 may be ensured. 

a?he method of adjustment disclosed hereinabove 
allows Simple and accurate adjustment of the position 
of the papering means with respect to the surface of 
15 drum 13, lOB without the need for an intricate 

mechanism (such as lockable pivotable arm 141) to be 
included as part of the papering means « 

Although the foregoing description is primarily 
concerned with the shaping of minced meat to form 
20 hamburgers, it will be appreciated that the Invention 
is applicable to the production of shaped portions of 
any material which can be formed into a coherent shape 
such as butter, calce mixture^ fish and sausage meat. 
Indeed, it will be further appreciated that the 
25 invention may also be used in conjunction with nOn-food 
products which datisfy the requirement of being easily 
shaped and possessing sufficient tackiness to allow 
adhesion to the drum surface. Thus, any material 
possessing appropriate rheologlcal behaviour may be 
30 shaped In the moiad cavity, of the present Invention, 
optionally covered with a sheet material from a 
suitable dispensing means and conveyed away from the 
shaping means ♦ 

* 

35 
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Claims ; 

1. A machine for forming raw material for ^ food 
produoi:s Into shaped portions which machine coi^prlsds a 
frame formed from a generally planar baa& member, a 

5 generally planar upper member and a generally planar 
wei3.1 member linking the base and upper members together 
dLn a generally parallel relationship, a moulding means 
for forming the raw material Into a portion Of the 
desired shape, a scraper devlro for removing the shaped 

10 portion from the moulding means, a conveying means for 
tremsporting the shaped portion out of the madhlne^ and 
drive means for the moulding means and conveying means, 
wherein said drive means ^ moulding means, scraper 
device and conveying means are all mounted on one or 

15 other of said members* 

2. A machine as claimed in claim 1 wherein the base 
and upper members are linked together by means of a 
second generally planar wall member spaced from the 
first-mentioned generally planar wall member* 

20 3 . A machine as claimed in claim 2 wherein said drive 
means comprises a motor and means of transmitting 
motion from the motor to the moulding means and 
conveying means, said transmitting means being located 
between the wall members. 

25 4. A machine as claimed In claim 3 wherein the motor 
is mounted on one of the wall members* 

5. A machine as claimed In claim 4 wherein the 
mouldliig means, scraper device and the conveying means 
ar€t located on that side of the wall member which is 

30 3reniote from the drive motor, 

6, A machine as claimed In any preceding claim 
whGureln the members forming the frame are formed from 
two or more separate components appropriately secured 
together ♦ 

35 7. A machine as claimed in any preceding claim 

wherein the moiilding means comprises a rotable drum 
whi.ch includes at least one mould cavity in its 
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Circumferential surface* 

A machine as claimed in any preceding claim 
wherein the machine also includes a papering means for 
applying sheet material to a face of the shaped 
5 portion. 

9. A machine as claimed in claim 8 wherein the 
papering means Is mounted ort one or other of the 
mBGihers. 

10 m a machine as claimed in claim 8 or 9, when 
10 appended to claim 7, which includes a cam mounted on a 
©h£if t for rotation with the rotatable drum wherein the 
orientation of said cam determines the position of the 
papering means with respect to the driim, said cam being 
f iated to the shaft by a coupling means which allows 
15 ad:|ustment of the orientation of the cam with respect 
to the shaft, 

11, A machine as claimed in claim 8, 9 or 10 wherein 
the papering means is mounted on the upper member* 
12., A machine as claimed in any preceding claim 

20 wherein tue scraper device reciprocates between a first 
linnit position where it contacts the surface of the 
moulding means and a second limit position in which it 
is remote from the moulding means > and tne drive means 
reciprocates the scraper device between said first and 

2S second portions* 

13.. A machine as claimed in any preceding claim which 
machine further includes a hopper mounted on top of the 
upper member and a paddle situated therein to force the 
raw material through an aperture in the upper member 

30 and into the moulding means. 

14 „ A machine as claimed in claim 13 wherein the 
moxildlng means, the conveying means ^ the paddle and the 
sc3;aper device are all driven by the same motor. 

15 A machine as claimed in any preceding claim 

3S wherein the frame members, moulding means, and other 
connponents which contact the raw material^ are formed 
of 'a material selected from; acetal resin, stainless 
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s-teel, sul-tably covered aiumin±\im^ or sitnilax* lua-beriaLs * 
accejp-table in the food industry. 

16. A madiine for forming raw material for food 
products into shaped portions which machine comprises a 
5 moulding means for forming the raw material into a 
portcion of the desired shape, a scraper device for 
removing the shaped portion 'from the moulding means ^ a 
conveying means for transporting the shaped portion out 
of the machine, and drive means for the moulding means, 

10 scraper device and conveying means, the arrangement 

being such that the scraper device reciprocates between 
a first limit position where it contacts the surface of 
the moulding means to remove the shaped portion 
therefrom and a second limit position in which it is 

15 remote from the moulding means, said drive means 

reciprocating the scraper device between said first and 
second positions. 

17. A machine as claimed in any preceding claim 
wherein the scraper device includes a supporting shaft, 

20 first and second arms rigidly mounted thereon and a 
scraper wire extending between the ends of the arms. 
18 ♦ A machine as claimed in claim 17 wherein the 
scraper device includes a wiping means to wipe the 
scraper wire clean of raw material. 

25 19. A machine as claimed in claim 18 wherein the 

scraper wire is automatically wiped clean by the wiping 
means when said scraper wire is remote from the 
moulding means. 

20. A machine as claimed in claim 18 or 19, when 
30 appended to claim 7, wherein the wiping means comprises 
a rotating cam driven in cooperation with the laoulding 
means such that one revolultion of the moulding means 
corresponds to one revolution of the cam, a cam 

follower which uxulergoes reciprocating motion as * 
35 determined by the profile of said cam, wherein the cam 

follower is connected to the scraper device such that ^ 
reciprocating motion of the cam follower results in 
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reciprocatdLng motion of said scraper device, and a 
detecting means to ascertain the orientation of the cam 
and scraper device, said detecting means actuating a 
two'-way pneumatic piston which slides an element along 
5 the scraper wire to clean the same. 

21. A machine as claimed in claim 17 ^ 18, 19 or 20 
wherein the scraper device includes a tensioning 
device, said tensioning device including a member 
rtDtatably mounted on the shaft whereby the scraper wire 

10 can be tensioned by rotation of the member. 

22. A machine for forming raw material for food 
products into shaped pori:ions and including a scraper 
device for removing the shaped portion comprising a 
tensioned scraper wire, wherein the wire is tensioned 

15 by rotation of a tensioning device which is adapted to 
undergo free rotation only in a sense such as to 
increase the tension in the wire. 

23. A machine as claimed in claim 22 wherein the 
scraper device includes a supporting shaft, first and 

20 second arms rigidly mounted thereon and with the 

scraper wire extending between the ends of the arms and 
wherein the tensioning device comprises a hand knob 
rotatably mounted on the shaft, said knob being formed 
of two parts, an outer body and an inner body, which 

25 are mechanically coupled by a one way device such that 
they may undergo relative rotation in one direction 
only, 

24. A machine as claimed in claim 23 wherein the one 
way device Is a free-wheeling clutch ratchet mechanism. 

30 25. A machine substantially as hereinbefore described 
with reference to and as Illustrated in Figures 1 to 4, 
8 and 9 or Figures 5.. 6^ 7, 14 and 15 or Figures 10 to 
13 of the accompanying drawings. 



24. OCT. 2001 13:48 PflTETfT EXPRESS 

Patents Act 1977 ^ 

lE^VAminAp'fi raciort 4 tfio C nmf roller unriAr 

Co till 111 1 VI 9 IO|JJUI& \ fcllv W WllCr UIIUC7i 

Section 17 (Thfi Sear h Rep rt) 


NO. 091 p. 41/44 

Application number 

6B 9210351.. 4 


Rftlevant Technical fields 




Search Examiner 


m UK CI (Edition K 


) B5A (AF350,6&X; A73P&AV) 




fin Int CI fEdMnn S 


J B29C,A23L,A23P 




MR P LEXeHTON 


Databases (see over) 
(?) UK Patent Office 






Date of Search 


m 






18 NOVEKBER 1992 



Documents considerod relevant following a seaith In respect of claims 



CateBOry 
(sea over) 


Odentity of doeunient end relevant paesaoM 


Relevant to 
claim(s) 


X 


GB 


2192866 A 


(CROSS) see drum 13, 
ncraplng wire ei in Figxires 2 
and 7 


1 at 
least 


X 


GB 


1524186 


(BLUB BIRD) see cavities 11 
and ejector mechazilsm 16 
Figure 2 


1 at 
least 


X 


GB 


1402344 


(WORDEN) see cavity 14 and 
plate 16 Figure l 


1 at 
least 


X 


6B 


1351805 


(IiEHARA) see drum 22 and 
associated apparatus Figure 1 


1 at 
least 


X 


GB 


1199049 


(FHC CORPN) tniole disclosure 


1 at 
least 


X 


GB 


960336 


(SAFAii) see scraper 9 and 
conveyor 14 in Figures 1 & 2 


1 at 
least 


X 


GB 


542428 


(MORTON) see Ejector 
meclianism Figure 1 


1 at 
leeist 


X 


6B 


461429 


(HARSDEN) Whole disclosure 


1 at 
least 


X 


JSP 


0251367 


(DE BOER) see mould 
cavities 4, press out 
mechanism lO and conveyor 14 
Figure 5 


• 

1 at 
least 


SF2(p) 






Iffli - doc99\fil000153 





f » 



Cflteffory 



24. OCT, 2001_13: 48U 



.PfiTENT EXPRESS^ 



-NO. 091- 



ldent(ty 6f document end relevant pess^ges 



—p. 42/44- 

RelBvant 
to clatm(^) 



Categories of documents 

X: Documam TmHcatino lack of novelty or of 
inventtve step. 

V: Ooeument indicatlno tack of invemWe etep If 
combined with one or more other documents of the 
$ame cateoorv* 

A: Document IndicatinotechnoloOlcal bdckground 
end/Or state of the an. , 



P: Document published on oraftarthe declared 
priority date but before the flllno date of the 
present application. 

E: Patent document published on or after* but with 
priority date earKer than» the filing date of the 
present application. 

ill Member of the same patent family, 
^rrespondlnq document. 



Databases: The UK Patent OfRce datebase comprises cfassffted collections of GB, EP. WO and US 
patent specifications as outlined periodically in the Offldai Journal (Pattnts). The n^nne databases 
considered for search aire also listed periodically in the Official Journal (Patents). 



24. OCT. 2001 13:49 PftTENT EXPRESS ^ 

Patents Act 1977 

''Examlnar's ranort to the Comotr II rund r 
Section 17 (The Search Report) 


NO. 091 P. 43/44 

Appiieation numoer 

GB 9210351.4 


Relevant TadiniRal fields 




Search Examiner 


(I) UK CI (Edition ) contd. from page 2 




JSR p LEK^ON 


fill Int a fEdMon 1 






Databases (see over) 




Date of Search 


0) UK Patent Office 






txn 

VII 




IS NOVEMBER 1992 



Oocuments consldfiired rslevant following a soarch In respftct of elaims 



Category 
(sea over) 


Identity of document and relevant passages 


Relevantto 
claim(8) 


X 


US 3137029 (DE ZOLT) see wheel 22, 

scraper 40 and conveyor 60 
Figure 1 


1 at 
least 

« 



SVZlp) * dOO99\fil000153 



24, OCT. 2001 13:50 



PPTENT EXPRESS - 



NO. 091 



p. 44/44 




Categories of documents 

Xr Document indlcfltlno lack of novelty or of 
inventive step. 

Y: Document Indicating lack of rnvanttve step If 
combined With one or more other documents of the 
same category. 

A: Document Indicating technological background 
and/or state of the a rL 



P: Document published on or after the declared 
priority date birt before the filing date of the 
present apptlcatton. 

E: Pfitent document published on or after, but with 
priority dete earlier than, the filing date of the 
present application. 

&; Member of the same patent family, 
corresponding document ^ 



Databases: The UK Patent OfHce database comprises clasBlfied collections of GB, EP. WO and US 
?f !f -5 specifications as outlined periodically in the Official Journal (Patents), The on-nna databases 
c onsidered for search ere also list ed perlodicaflv In the Official Journal (PatentsK 

««f^.^1^fJl^2 'ii2HEiI^\^.'^-£5' Opn«pl,K<nj«a. CkrdrlTRMd, KcwMrt C*tfit HP9 IRH. Further copflM may be otuilned mm 
Sales Dnnch, Unit ^ r&w MUe Potnt. C^mCtlmrSeh, CroM Key*. Newport. NPl 7HZ. PilrUcd t(f Muimrtac irchntqoes lid, Si hjaiy Cn^, Kent. 



